Structural analysis of the positive AMPA receptor modulators CX516 and Me-CX516 in complex with the GluA2 ligand-binding domain.
Positive allosteric modulators of the ionotropic glutamate receptor A2 (GluA2) can serve as lead compounds for the development of cognitive enhancers. Several benzamide-type (S)-2-amino-3-(3-hydroxy-5-methyl-4-isoxazolyl)propionic acid (AMPA) receptor modulators such as aniracetam, CX516 and CX614 have been shown to inhibit the deactivation of AMPA receptors with a less pronounced effect on desensitization. Despite CX516 being an extensively investigated AMPA receptor modulator and one of the few clinically evaluated compounds, the binding mode of CX516 to AMPA receptors has not been reported. Here, the structures of a GluA2 ligand-binding domain mutant in complex with CX516 and the 3-methylpiperidine analogue of CX516 (Me-CX516) are reported. The structures show that the binding modes of CX516 and Me-CX516 are similar to those of aniracetam and CX614 and that there is limited space for substitution at the piperidine ring of CX516. The results therefore support that CX516, like aniracetam and CX614, modulates deactivation of AMPA receptors.